4-hydroxynonenal increases neuronal susceptibility to oxidative stress.
Increased levels of reactive oxygen species occur in neurodegenerative disorders and may promote neuron death. The lipid peroxidation product 4-hydroxynonenal (HNE) is increased in neurons following oxidative stress and promotes neuron death in vitro and in vivo. The present study examined the possibility that HNE can increase neuron vulnerability to oxidative stress. Application of low concentrations of HNE (50-500 nM) increased neuron death induced by beta-amyloid or glutamate when added within 3 hr of injury. In addition, treatment with HNE exacerbated mitochondrial reactive oxygen species formation and loss of mitochondrial membrane potential in response to beta-amyloid and glutamate. The ability to exacerbate oxidative stress, mitochondrial dysfunction, and neuron death appears to be specific to HNE, because application of other lipid peroxidation products had no effect. These data indicate a role for low levels of HNE in promoting reactive oxygen species accumulation and neuron degeneration by altering mitochondrial homeostasis. In addition, the present study indicates a possible mechanism for reactive oxygen species and lipid peroxidation toxicity in neurodegenerative conditions.